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Abstract of JP20001 1 3526 

PROBLEM TO BE SOLVED: To provide a 
method for manufacturing a stamper for an 
optical information recording medium by which 
a groove-shape narrower than a beam 
diameter of an exposed spot can be formed. 
SOLUTION: In the method for manufacturing 
the stamper for the optical information 
recording medium, a master disk, which is 
constituted by forming a lower layer 2 
consisting of a material which does not react 
by exposure and is not miscible with a 
photoresist on a glass substrate 1 and 
laminating a photoresist layer 3 on the lower 
layer, is used. The lower layer 2 is subjected to 
dry-etching to form a groove by a plasma 
method or an optical ozone ashing method 
with the photoresist layer 3 as a mask layer. 
Thereby, the groove narrower than the beam 
diameter of the exposed beam spot can be 
formed on the lower layer 2. Further a 
conductive film 4 is formed on the lower layer 
2, nickel electroforming is executed to form a 
nickel plate 5 on which a groove pattern is 
transferred, then the nickel plate is peeled 
from the master disk and is subjected to rear 
surface grinding, cleaning, inner and outer 
diameter machining to obtain the stamper 6 
having the groove-shape narrower than the 
beam diameter of the exposed spot. 
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mmtixmt. ^\::-Mzxm^(^w-<:^-y^y 

my t hui^xhmm^ixw^:^-yt:^i'i:f} 

bxy tvvi^x vff^w^^-ytmihifim^LtzW^ 

9~y^^i-i,--j-y}vm^-thTMh. B?ie-7 
"Dvwiwm ■ ■ mmm ■ \H^\^MTLxy^^y 

^WjK ryX'7r-/'^y'/hhumtvyr-ji^y 

y-Hm\,ziihYy A :Lv^y'/X'hh^b^mLt-th 

%mmmwmy^ 9 yt ^(^^-m. 
\wm 2 ] i»*Ji 1 {ztm(^mm.mnwmy^ ^ y 
^^<mmmf.zii\^x . miTmmryX'7r •/ =^y 
^hi^^im^YyT^/i^y^^urnxxyi-y^^ti 

'v'j'yy\y-Y<7)2mj±xhi>^tmmtthm 
mmmmx ^ yn<r>m.-m, 
ms.m3 ] wmm\<zm.(^mmmnmx^y 
^-^(^mmmi.ziiK^x . mi'rmm^ryX'^r-v'yy 

x'hhzt mwi}^-ti>mmmmmx^yj'^m 
mm. 

[ii^^4 ] m^m 1 ^ztm(r>mmmmmx ^ y 

^N'coSljt^ratlfeV^T. miiTMmiryX'7T-y i^y 

^hh\^\t%iiVyr',\/y':r-mx':x.'f'i-yy'^h 
X hcoMJf *q^S$f^sfoMJf CO 2fgJ.Xh'C'*l> i -k^ 

^t-fhmmmwmx9y)'^(mmm, 
mm^ 5 ] if^js 1 ^ziim(r>mmimnmx ^ y 

1^. vx^'Ji-cfcS7*M^>''xh*«x>y^y^^$iiM 
liJ: 0 • 3i«T'7 * h \y=Jx hco-^X^M^zm^ 

immxi^>j^<r>m-nm. 



{mimb ] mim2\,z%m'm,'m%mumx^y 

(ooLv'f-yyv-hkmm-h^WLtLx. Tm^mm 

mzmmthm.^ . yi^wjxv ^mmmzm^ 

mm.wmx^yj^(r)m.m. 
mimi ] mime\,ztm(r>mmmmwmx^y 

mti>^tiK ioo°c^xfX'hh^tm^t^h± 
'^msmmwmx ^ yj ^<7)m.m. 
iwms ] ttzii 7 \,ztm<r>mmtmim 
mx^yna^^miiziix^x. rmim^mzmm 

[0001 ] 

x^yj-^(r>mmi5m\.zmfhh<^x'h^. xmL< 
{4, mmm!mmx^yn(7)mnmm(^mw^-?~ 

[0002] 

x^^>{^yym<r)^^'y^mkm^mm.(^\^'y vifi 

>N"^-y{4, f5\m-7X^^)y'/y°u^x[zX "Oiiyxw. 
mz'B^'^ixrz\k. x^yn\,zm,%^ix. cm^yvN" 
tTSF«9a^7-U \^vv^-mhr^x9wm 

[ 0 0 0 3 ] J; ^m.mz\i.. m 3 tc^-rj; 3 \,z. 

(a) ^■fXf7;^«M^i/7y;{7-yrUyi/^J^:i:-C^ 

wm^{x\:yvi-v)^\,zi,mm.. (b)»: 

yt;^^l5t-C?Si^^P$^i;^C7tt'-A$-S7tL. 7;rh 
( c ) mz'm:fh ^ i: tc: i 0 . 7 * M^i^'x hlStzlHI 

( d) <?:l3;<^;!f7XS^«7)^®l3--y^;U^ 
xn^y ^ 'J y^^LT^mSM5:Jg^ t^tf^, ( e ) C<r, 

]>ff)W^i'-ymihi}^jmLi::W'<^-yi^'ri>- 

-y-y/i-mimL. ( f ) zco^-yir/i^m^mm. ■ m 

• Sffigf^ • fH9\maj:ixx^y/^kim-th. -et 

xz<Dx^yj'<kmt Lxm^^timmMmmmizi 
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6 iz^-rx 0 izmmmm^ii. t'-A;?.,-K ^ i o 

Wtop )ti^Ju<^j:h. ttz. mA\.z^-fi:d\,zm%^- 

hizm^wzMiimm^b^j:^, m5izmmi 
a.mm(^mi^ (yth]yi^xhmmiooo Acorn 
^) . mim^^tmmm (wbot) (m 

3m^JSVl = 7. 2 [m/s] , l^>'';?.MiJil 0 0 
0A<7)Jt^) . 08-1 0tcS3Btfii:?ll8lrffli^lig^ 

(ll8{il/>'';^h^5 0 0A<Oii^. m9lil^i^xh 

mmioooAcom^. mi 0{iui^'>?.MiJf i soo 

[0005] 116 i^^-Ti a ^Brffi?^c7)^?^<7)|S!M 

hy-vrnx'^fwih^K mbm<7)m<D^mm (yy 
H) cr,m^i}^m-i. mcom^^y^hui^xh(7ymm 

mmti^^K. mmmmmx'h^mm 

hythVVi/yy^ Wm^'mt ^rl> , 
[0006] E3^t'-AX;K-y hfSWTcO^JB^?: «rig 

;^ hm^. mmm=fi,zx h \i-M.xitiy Y^a),m 

j^-yi-y^t?>1jmm^. 0<r>KmmbLXli. Wi 
¥7-28787 4^{^miZim^tltzm]i}^hh , r 
iOSteti, y^h v-Jx h±tcnliaftfe«^^^i-i.S 
ia^t^JUJB (5t3ifett<S]il)B) ^Jmx.. ytv^xi^ 

'v ^^mzx ^ythui^x hi,zm^-tim5^^'-M.x 

,-K.y hfi^ 2/3 - 1 /2 ^ X-'b^ < h %><r>X'h 
©iOft^fiJt LTti. #IB¥6-2 4 3 5 1 

m\,zum^titzmimh. :i<nim\t. ^^ff)mm 
{mmm=f-) ^m^mxvx. t'-i.;^,-K-y h@ 
i'\^mt-tmmmi^x%hi)K ^<7^ij^x'\mm 

P¥9 - 1 0 6 5 8 4-f-^fgtC|eS{$n/cS$r;**^>S. 

yt hU'Jxh^zm^^tih^^^f^-yam 
mti'^miz^^izb^nmb. zcowjxh^^^-yt: 



'?X9bLX]y'Jxh <r>Tizm&^tlti^Wim^:X -y f- 

-y ) ct 19 tiW< . mm<omm.mm\'mmmHmi,z 

t£h%><r)X:hh, 
[0007] 

[l6BM»?^LJ:di:-tSilS] L*»L±fet^6t*rT® 

® 7-287874 -^^fgieicC7)tJ{i|:TT'«. ^ 

m\ yth vi>x vmzmmh t'-Ax;K>y vm: 

mSQ%tX:/h^<^h^bifiX:%h, U^L. 

hffiH^-t-?.3fel-{4 1/10 tiffiT-n.^®*^' 

^y-y:/axhim<^j:r>XLtd, tti. 

f^^MSIcO/ti^tcETK^^-g (CLV) t:m^ttzMz 

ii^hizytA^m'^i-'mm^. ccoJt^, 3t*^^ 

[0008] ®!^I3¥6 - 2435 1 2^^f8iB«iOS 
itlS*%V^fc|^tCjt'<-C3^*«l/2§Jg«ife-ri,, ^ 

[0009] (3)1tm^9- 1 065 8 4 -^^fBieKcOS 

TfiJffl-ri.:^r&T'S)l.*i, Jiai*^ :x. y^ymm (T 

JS)/Si02a (tfSii) /7t M-i-'Xb® (± 

i:UTTlSrx«y^y:?^t. C:c7)TJ1 (x>y^y/*J 

if) <7)?iyN°^-y2:X^yvN"t LTfiEffl-rS. ic?)^ 

miic7)7:rhP>''xh)i^fflv^-C^Jg^t-|>:^SJ: 
0, 4'^Jli:Tii&^ll1-|.XSh, cf^Jli:Til^x 
•y^y^^'t-S.lS^^iSi.l.fcft. lSl^T'ft3r|-ri.^|ffi 
c7)tiJD-C'#St OffiT^, I^iiJPt3j;l.rJXhr yr 

(mmh-^x.h. ttz. mm^^tifzTmmmmn^ 
^nmt. --y^jmrnLxxi? yj^^im-t^^. 
x^yy^miz^nm uz^i v^yifm^mr^h'j;^ 

m^hh, l^iclST®^x-y^yi/-t-l.:^fti:|5lt# 

[0010] ^%mi,i\^j±<r>mmmizi5\ihwmi:m 

m-hfzmzti:^tifzh<r>X'h'>X . «-ii*«c7)BW{i 

\::XT<m^x'hh. mimi<r)Bmt. m%x7ti'yv<n 
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2. 3. 4. SOaWti. ^^liOX^VA^Ig 

\t. ii^Ja2tcfcttl.Tli:7^M^>''xM<ox-yf- 
[00 11] 

mizm^^tLm<Dm t n tmt^j:^ x o ^zm^th 
xnt. zff)Tmm^m?(nmizi}m!mi-ixnt . t 
m±iz7^ h u'jx h ^m^t^xmb . iyiE7 ^ 
'jxhmmmthxnt. ^h-Mzxm^m 

my thui^x hm^^m ■ m ■ ^mixpn^m 
m^i. ^<7)^kythui^xhMif^ixwm^'<i'- 

yt:^t^^'yy-mmimtixm. mB:^'yxm 

t . Huia--y yji'mmm ■ ■ mmmm ■ mmn 
Tixx^yj^i mt^xn b x-m^^tihmmi 
muii^ax9yy^<7)mm^mtzii^^x, ffieTSM^x 

'V^f-y-Z-th^m. TyX^T^yi^y^hhUm:^ 
V'yT'vi/y'/1jm^zXhYy^:si^y'i-yyb Ltzh<0 

X'hh. 

[0012] mMm\<zm%mi. mm i tciemco 
mmmmwmx9yj^(7)^-)imzh\^x. muf 
mm 7-5 xvr «y i^y-zh -& v^ti^t^r yy r ^ yy 

i:y t hU=JXh(DX.'yi-yi/U-hCD2mii)±tLrz 

i><DX'hi>. 

[0013] nmsizmma. iss^hcieiso 

mmmmmx^ y^^<7)mmij'mzt5K^x . mUT 

m^^ryX-7r^y>'yyhh\<^\.i%^vyT'yi^y'/ 
■nmX':L'y^y'/thn. yirWJxV</)m-^Tm 

Mmm(r>2m)±b LtzhffiX'hh. 
[0014] ii^Ji4 mm i ^z%m<r> 

mm: rvX^rvi/yyhh\ m^^^/yr «/ y/ 

1jmX':r.y^y^t^m. Tii*J1£}c7)x«y^y^^^-h 
5r7:r M^>''Xhi0x.yf-y^^ix-hi02fgtU:fcL. 

i^flo, 7th]y=jx h<7)mmi:Tm^m<^jm<7) 2« 
[0015] mmsiz^imii. mm i icfsm<o 



mmmMmx^y^'^com.ifmi.zhux. miT 
ligs-r 7 xvr -y yyhh\ m.%tvyr -y 'yy^ 
^ra-cx.y^y^'-tsi^. -^x^mx'hhy i^yvi/x 
h*<x.y^y^^$tim(i*^'<K<^i.*^^fr, TJi 
\zmf&m-hnm.m^x o iai^t • 3i^t'7 a v w 
xy(r>'^x9m\izje^%fy.mm:m.<w^-thio<nx^ 

[0016] mmi^\,z%h%mi.. mm2\,z^(r, 
^immmmmx9yn(n^-hmzii\^x. 
mvmb yisvvi/xY(r>j.y^ y^v- h ^mmh 
^Wb\^x. Tm'^mmzmim-thm.^. 

t COT'S) 

[00171 mmi \z\^,h%mi. mm(i\<zim<r> 
mmmmmx9y)-^(m^iimizii\^x. yt^ 
v^jxv^mmmsmf^mL^. loo-cOTt 

[0018] mm^^z\%h%mi. mm^Mti 
\z%mmimimmmmx9yno:>m-Hm.zii\^ 
x.-Tm^mmmzmmth^^-k. isoruuii: 

[00 19] 

mx,xmm.zmmh, t^. ^mmzi^hm^ 
mmiX9y)-\<m^rxx^x^m\^mx.xwm 

[0020] ( 1 ) wmm : mm^zx o . ^^yxm 
mznmLfzd^mi:ti>Bmx\ at?t • ^m-h 
miizitm^^tf) , 

[0021] ( 2 ) mmmm ^yxm^zn-tim 
mmm<om^^^\^±^^itzMz. %-^v'yrviy 
y^mt>z X 0 ^'yxmmmmmmmi i . m^t 
mm^t^. z(o^^x\ ^^xm^zm-^m 

x'^hb^i<z^ m^miiib^yxmiRm^emmt 

h mi^z\m^^^it) » 

[0022] ( 3 ) Trnmo -.mi ( a ) [Z^-fX 0 

ic. mmmm^fifz:tf^xmsLi}L\,z. n^iizx^ms 

fff-i*^^>=5r-g.ii2 (m, ymbm-h) ^:m^^h. 

^\m^z\,i^ Tm2bLX7mwm^x\^ya-h 

m2<7mm. x^yy-^mmfizm^-thw^^bnt^ 
t^f<zm^-rh'Z^i)^hh. 

[002 3] (4) HtiJaS: Bulfi (3) cOIgtCiOB 
1 {&) liZfr.LtzXo\,z^yxmWL\±.\,z-fm2^:m. 
Vtzm. ^<riTm2<7yJd^z. Tm2byitYV-Jxh(r> 

^fi-^±.Whnm\ HMDS {^^^>^^)Viyiyy 

^y) ^x\^ya-vt. mmmxmk^^h mi 
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[00 24 3 (5) -^X^lM^ii: HI ( b ) iC^K-f i 
Otc, b5IB (4 ) <0Xn.TUMDS!m^tLtiTm2(r> 

[0025] ( 6 ) mm^ -.mi ( c ) tc^-r i o 
iz. ifrts ( 5 ) oigt-Mf^t/iMS^ A r;:?;^^-if 
^c i 0 mm^-ti . issss3ti^«iw&iafr02 tc^i". 

iS^^lHlfemO L=5r*^'ibll7fe-r«>>I t J; 0 , 7 * h 

^m^mA.x\ mmm<-rhm%yt&i.zm^ix 
HK'^mti^hi (1112 (3fejrvyr<y>-y/fci-g.v 
(wbot) co^it) ^m) . 

[0026] {7)mm- Vyx-.mi (d)iZff:tX 
[00 27] (8) T-y^-y^ (Tilx.y^yi/) -.m 

1(e) [z5fc^i.o\.z. ryX'7:£."/^yyhh\^\i% 
^vyr-viyy/^zx^. vxi7ii3^<^^-cTii2& 
:i^-/^yf^tmmmh, :i<m. Tm2m^^fi 
mmt. ^x^mmm^<r>mDm (wbot) ionj 

y^§ti?iitg*>'j!S«''i.4c7):^#$Ti^s$fL^ (iai2 

■}jm^m\^i, ii<0JL'yi-y-!^9mx'ii. -^x^mxh 

hythU'Jxh{>X'/^y-/^til^ zcofzi6. Tl 

(vx^«x.yf-y^^l/-b) g (TJlx-yf-y:?^^- 

h) X2 

i,zth<mt%^, ttz. '7X9mt'rm<nxyi-y'/ 
{-^x^mmm) ^ (timw) x2 

[00283 {9)^X^mW^:mi (f) \,Z9^tl 

oiz. muzx^-^x^m (ythUi^xhS) 

I. mmm^x^m'^6. zcomittxii. tm2 

[00 293 iio) mm&mm-.mi (g)fc:s^-r 
xoiz. '7X9mf^^<7)Tm2izw^^-y^^th 

WMcommiz^ XJ'^ y ^ y yyizX O - >y :>-;H^4 
[0030] (11) -^y'r)Vmm : H 1 ( h ) \,Z^ 



J: 0 ffie ( 1 0 ) <7)Igt'X 7 ^r;n^4 \,zx hm% 
^mi:'m,'LtzWm^-v'r)V%m\.. :i>y^/HS4<0 

[003 1] {\2) x^yn\^:m\ {\)\z^'fX 

frlfi ( 1 1 ) <OIgt'--y^^;H«ltcJ; 
<iyt:-«yy;Hg5S:;y5;^J!SSS*»<c)|iJ«IL. SBa (3pN* 
^-y*<?^fi&$ti-CV^^rV^li) SrSfet, 3I^N-:?-ya 

mL. %wmmmk. n^\-m:nm(n-^mz-Tvx 
[0032] jjiJ:£7)3|s^j{c J: h=k!mmm!mx^ 

VX^l(7;!-M^x;^.hJl) 30^tlTl2 (Him 

(Intermix) ttirV^W^) ^mfl^X'h'O. 
im 3 ic^^ LJt J: oizyarhU'Jx hMizmm^ti/im 
A'^-y$:X:?yy^•^^!|S¥-rl.^^^^ML. *f|BBT14, 
7 * h l^i^x hllc^^$ixf^«A-^-ySr-7;!.^'a3 
t LT^iJfflt. x>yf-yi5''-C'0^§ix;^cTJi2<7)^N-:? 
-ySrJ^^'yAXSg^-ri). <1<7)^^^ ythV'JXh 

mi,zm^^ h.tzm<7^&mmm ixT9<^:r. -y^-y^^ 

'ijo^}ii}^X'^h(DX\ yt V\y\^xvm\zn^^i\.fz 

wmx "^ioU^M^ -^mmmh z t *>'t'# . t tz 
TMm^^tiimimx'm< . mmmm^m(^ 
w<i^-yini:ibt/^X'^i, 

[0033] J;'9PL<ai^l.i:. 7;j- M^v-'X h/flC 

m&^timmma. meiZTn-txoi^z^mmmz^j: 

imA\.zfTitlo\iZ:^'^X^^<7ifz}sbX\ iJ-^X^-^a^ 

mm%tmmm<T^'m\z%^\.x\^hfz^x'hh. t. 
fz. m'i\.z%%^tmm<m\% kytwjxvw 
]?i oooA(o^) , mi\z^mM.t&m (w 

bot) COPg^ (^^mjSlgV 1 =7. 2 [m/s] , U 
i^'XhJilil 0 00A<7)i^) , 08-1 ^\,Z%W&L 

>Lmwm<m\% (ia8{4^>''xhjiJ¥5ooAco#^. 
m'^\tv-jxY^ \ oooA<7)%^. lai Q\x\^vx 
M^i sooAcoj^^) ^fnm^-r*^ 115. H 

8~10tc^1-J:ai3. ®7BtS*^ffiv^#& (7:rM^ 

i^'xMl/SiOt^Sai^A^'^N^v^^) {4, ^''>;^^^fli 

i^^hwrnmrnzta'^ . ^i^\zm.mM.'kmyx\^ 
<t. mmihm&^ttah, ■^ti:hhmi\.z^-tx 
otc. mmAim^-m. mmm (wbot) *<j[£5&<i, 

WMzts:h, tfz. mWtM^-'^\<zLX . -^X^M 

{.y^vvvxvm) ioMii^msLTi. -^x^m^iz 

m^^iih^im (Wbot) S-©|fflI-ri.^i:t4^Sgt' 
hh, Vt-yx. zcr>~r>ff)ljmx-7x^m (ythi^'J 
xhM) <7)Wbot <r>mt:mmttni, Tm<r>mmi:mm 
thzti}^x^. Tmmfhot io«i{4, m7fet'-i=>gj: 

[0034] *56B8cox:? y^m^-nrnxii. ^cofm 
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[0035] 

immm] ( i > m^mirm ■. Pimmm^y^m 

7^vi^ymmm<^imx'i>mti^mvhh. mi 
(f. :^yxmm^mmzmmt^^tti<x'^h, u> 
mmhrnifcu^x'h^, 

[0036] mzx\^ya~:^x\ mW^M (Tl) 
i:^'y:^mRl±l,zm^l. ^-YyX'150'C. 30 

mmmm^mt mi (a) ) , *?§tt^si*jf4 

^i^fflL, Tii2i?)^{±|«j6 0 0AtciiS 

■r-i.0 j^, Tii2c7)iiif{i:. x^yni.zmm-mj^'^ 
-y<^m^tntm\<zWL^^tix\^i,, Mmm^z 

^ ^tgT'S) zzx\ mmmmt ix ti^K 

[0037] ±|£c7)Jl^af^. «:^$rM;S^t'}^aiL 
Jtf^. HMDS i^^-f^^tUi^'^y-fy) 
-hL. C:<7)HMDS3!!®{i, TS 

iizythU'Jxhti^i^-m^X'^. TMtythU'Jx 

[00 38] mzx\^ya-i^X\ yth\^iyxh (-? 

3$:TJi2±tcM^t. Tr-yVTSOr. 3 
0^rac7)jDSi3!!isSr5fe-r (Hi (b) ) . 7;}-M^>''X 

I. '7x^m3cr)jmiii^i5ooAizwmth, z<7) 
^. cc7)ai{i, Tm^x*)i>mi&izm^-t^t. ta 
y^^-juxmt^^^-th tiibX'h h . 

[0039] ( 2 ) MS^Tfe : S7tt'-AO;;^;K-y hJg 
^ (3t^i^^^ij) ^04lZ*-r, f?^^:g(i4 1 3 n 



= 0. 9 0i7)tcO$:fflV^Tl^l). ::<7)B#. l/e^ cof 

hSrfflv^T. m2\.z^sUzmm.mi^x'W.%'th. t 

2m/stth (01 (c) ) , 

[0040] M^(±M.(r)Wmx\ HT- 1 0 iz^Lfzi 

oi,z. vx^i3tm$nsmoigii (wbot) m 

mx'^h. mm. ]y'jxhmioooA<7)^. @ 

7tM9X*). ^3fe7fe*Pw=4mWT'{iWbot=0. 
2 4Aim. S3Bt»Pw=5mWf{i:Wbot=0. 34 
Mm. S3t3t*Pw=6mWT'{iWbot=0. 39;um 

hui^xhM) 3<Dmmmmi. 7x^i3t;m$ 

timco^li (Wbot) Sr$iJP-ri.^i:t-C-#l., US 

~ioj:o. mmAt:4mmzm^Uzm-^. v;^^ 

13c7)llJf3&*5 0 0At:iiWbot=0. 3 4/zm. v;^ 
^l3<7)M/i*n 0 0 0Af(iWbot=0. 2 4A£m. 
VX^?® 3 cT))!/!*^ 1 5 0 0 AT'{iWbot= 0 . 16m 
mb^j:i>. IPL. m^cor y >y'/^zX^rm:i^'yf- 
y^f. '?Xi^-^mtf^!Kifi'^Xlto (1212 (3Kjf 
vyT^yiyy'/\,zih^xi?m<^^W^ (Wbot) o 
-^^-fb) #R«) . mui. T>y i/y^3i!iafrc7)Wbot= 

0. 1 6ximC0B$. r-yxy^^fIWbot=0. 2 2/z 
mliZlut^h , 

[004 1] (3) :±iei7)S3t1t, 7:r 

hi^ s/'x M 3 ^ T;u;& y ^(mmxmi. ( x .y f - y 

m3&^|^$il. VX^'Ji*J?^JS$flS (01 (d) ) . 

[0042] (4) Tiix-y^y^: ^® • 

Jgfi£$il^C-7X^'S (7*hl/vXhl) 3^fljfflt 

■C, T®2^x-y^yi?--r-& (01 (e) ) . mYy 
7 y i^y^lj&^m ^JtX y f - y /tf VX ^'S 3 iO^ 
fC{i. 2oo^rft**«>S, lo 
{i. Tl2J;0i>-?x^ji3<7)x-yf-y^^-h (Etch 
ing rate) ^/jN$<iSSt-l.^i:i:'$>l.. ?t^^/yT-y 

xy^/c^ii-^, |g^HltcJ;l.^y'y7 yi^yi/ti^^fg 
IcJ: ST-y £^y7'offl;^-&i5-frt'x.yf-y^^*<1t*)^i. 

I., ::c7)/iy>, mA^f-i^tmumthzbizx^. m 

mmt:Wm^-^. x-y^-y^I/-h 5:^*61, (Hi 
1 {^^Yy7-yi^yymcr,mStmi§Mt3:.'yi-y:/U 

-hcomo^) ^m) , z<Dm:^mmbx. ^x^m 
3X'h^ytvvi^xv (^mfa^m^fm^^ . ti 2 

<o^m^ft3{!iaiaKc}:01,iS<^^-tiitf, x-yf-yr 
Cj;l.-7Xi?ii3c7)^Ml:S:Jfli;c§Ct7!)>'T-#-S. CO^v: 

•c, Tmmmm^^i^o-cizwL^Lx^^h, t 
tz. yi^Kmmf)^^^t-fhfziif>. ythwjxhcD 
^imm.ii 1 0 o'cvxTt^mt tfz. ythu 

'Jx Y(nmmi^^ 1 0 O'Ct Uz"^. TJiox.y 
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1 0 0 4 3 3 i 3-o<^^ra(i. ytV WJX MSJil- 

ooA. Tm2(omm^:eooA^z^-thztx\ 

[00 44] fr^UvTidlC. T yi^y-/m<r>'7X'P^ 

Tlx y i-y-zmzm 0.22// mffymmm 

lZbi}<X'^tz, 

[0 04 5] (5) VX^?l<7)^:T/lX.y^y/ 

mmmmizxm*)mx'^-ri (mi 
if) } . zzx\ -^x^mm^izmmthmu. y 
thui^xvmmb. T«2 (Mmmm) mmi 
'3:v^!^tt$r^Ltv^|>^,co^^>{^. mx'i>Bi^\ mi 
If. y^hU'Jxh(r>mi'^uyxizm\<^i>'yi— 

/ca^fc , $ ^> n 1 0 0 'cmKOi^x-tumm LT t ^ 

v^, icojD^Mtcio. vs.^izxi>Tmcoumm^j:^ 
[0046] (e)mm&isi!m: xy-^-y^s^vyyizi: 

0 , TM^miZ- -y ^;Hi4 5:500-1000Ac7)M 
mx'^mi (01 (g) ) . -?-LT. €ilB#l3{i. c: 
c7)--x^;Hl4$rmiit-ri.. 

[004 7] (7) -'viriumm-.WiMtf^mOOum 
iZ^j:6tX\ ^rnX'-'ylrfUmm^-^. T«2±{C 

-•y-y/umsm^ti (lai (h) ) . 

[00 48] (8) Xi$'y/mm-mr^:-v'>-)l'9M 

~y^m5t::^'yxw.m-mm'th, mmk. 
m^f,ziimm\.zmm\.x\.^hTm im^m^) 

j^mix'^^j:^^^. mmmmmmmi)^:k^< 

[004 9] {9)mmm:-yirfi'mmm&m 

1, zy'yX^ y^'zi-hTmmt:m. SMfg^ff 
0. zzx\ ±Mi (8) (DX^ ymim • m^Tm<^m 

[00 50] iio) f^frmtax-.n-hmrvxizx 

0. mm<r>:k^^^zx^y/'^<;)ff^mt9mii>'yhl. 
x^ynbifi^-fh (01 ( i ) ) . 

[0051] (11) mmm : ±ie (i o ) (djmx- 

^Ltzx^yne^-^x^-tLX . Wmmzii^ 

mmii<r)\yr>j:^xi^y/-<ifm-thzthX'^?>. M 

i^mzii. z<7)-7x^-x:^y^'<<7)mmi,zmm&m m 



X. '7XS~x^yj-^tm€i<r>Wj:h'7^~x^yj^^ 
f^fS. :iff)'7^-x^yn^mt. irxrmx^- 

x^ynii^t^mmm-hztim^x'hh, 

'^^-x^yn\,zmb^o\zmmmA'f&^L. « 

m-mm-hztx:. '7x^-xyyntm^tim\:^^ 
irx^yn^mMmthztifix:%h, c<7)j;dic 
LT. \r><r>'7X^-x^ynij*h^<n>^':fx^yn 
{vr^)-f]X^yn) ^'(mfhztt'^x:%h<niX:. i 

\%\mim-f^zx^y)-\(r)m.im^ttiih. x 
^y>^zmMLmmmh^^b\^x\t. Si^oAS? 

[0052] 

%'^mmmmx9y^^<r)m.-nmx'\t. ^'yxm. 

=yyy-)im^m^^x'vm^: \^y-(x.^y^yyixmm^ 

\'m^rmizmm-h:ibi}<x'^i. ^ix. zcdtm 
co±i,zmmmmfS.ix--yyjuwM^'if\'\ 

'-ym:^Wz~-y'>-Jmm^l. iS--y^;l-«2r 
x^y/-<^ni>zttpX'^h. 

[0053] ms^ 2 izMmcommmmmx:s^y 
^•^(^m^umx'ii. m^Koifm^zMtx. mirm 

m^ryX-?Tyi^yi/hl^^iiyt^'/yT'yiyy'!^:}j 
a^fflv^Tx-yf-i/i/fl.lt. Tmm^cr)X'y^yyu 
-V^:'7X9mX'hhy^WJxh(r>:i:y^y'/V- 
hc02fgW±tc^«t-CV^|,O-C\ 7-/i^y'/\,zXh'^ 

xi^mmwmt^:mnA-^^ <^hztifix'th, 
[0054] fi^^ 3 iz%m<r>it'mmmwmx ^ y 
^^co^-nmxn. m^mmm^zt^ix. mtiTm 

m^:ryX'7T'yi^y^^hl\m^^YyT-/i^y-yij 

^s-ffli^Tx.y^y^^-ri)i^> '?x^'mThhy*hu 
i/x V mm^rmm-icomco 2 ^vmz's.^ tx v ^ 

lcox\ T-yi^y^^i,zXh'?x^m<7)-^m^^ti:m:hA-- 

[0055] izimc^ytmsmmmx^ y 
^N-oMit^r^tii. m^imm^ztaix . frlBT® 

mryx^7y'^yy$i&\ Mt^^'/yr -yi^yyu 

m^m^^X:c-y^y:/'tm,. TlWI^Ox-yf-yi/u 
-h^y^ Vv=Jxh(r)3L-/^y'/v-Y(D2\^\:XLt 

L, isifio, yitwjxv<r)m.iTmnm(^w^ 

2mmL\,zm.^Lxuh<r>x\ r y'^yyi<zi,h^x9 

[0056] msm 5 tciemo7tffiffiie^ji«£fflx^ y 
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[0057] is*^ 6 ^zmLm^mmmmm^ ^ v 
)^<m-mmx:\i. mim2<ryymzni.x. mifm 

{^7.9m) ■kmm.\.zmmthm.^'^\j'm 
mfh^tt'^x-th. 

[0058] mm. 7 \,z%m<^^t!mmMwmy^ 9 y 
j-^<^ummx'\,t . wam 6 cnrm.^zmx.x . 7 * h 
'jx h ^mm^zmmthm.^:. i o o-cjaTcis 

c 0 0 5 9 ] mMm\,zim<^mmtmuw-m:7. ^ y 
^^(^mmmxu . mm. e t tz\,i i (r)mi\.zMx.x . 
TM^immzmm-h^^-^ . 1 5 o-cohtiis^ 

LX\^l<^x\ ^^YyT-/i^y-/izX6x.>y^yi^u 
-hSr-7Xi7aiOt2 i§lik±izm.-t -2. C i: ^ 
I.. 

imi] ^^^mizx^yemimnmx^ymmr 
a-{zxff)~m^^-txmmmmx'ht . 



[02 ] mmmmmcomm^^-tmx'hh. 

[03 ] ^mmizx immsimmx^y^m^ 

rti-tx(r>-mi:^-rxmmx'h 1. . 

[04 ] mmmmzm\'^^tLhm^\:;-j^comm^^ 

^^■tmx'h^, 

[05 ] 7 hU'JX hMJi*^' 1 0 0 0 A(7)Ji-^<7). H 

[06 3 JUSIIIt^ • ^mzX 0 7 * h kv-'X Mtcjg^ 
$ti^^(O8)iffi^«^^-r0t'l^ I. . 

[07 ] m^(±a.t 7 * hixi;;; hmizm^^tifzm<7) 
^^mm {-vibotxmm^tmx'h^. 
[08 3 7 * hPi^';^ MiJf*^5 0 0 A<7)ii-&<^, 
mtmmmmmmi^^w^i-mx'hi. 

[091 7*hPi/XhMJI*n 000A(0%^O. E 

mAtmmmm^commi:^-tmx'ih^. 

[010] 7;)-M^i^'XMgii*n 5 00AOi^<0. 

[011] ^:^YyT -y yy/wmuz/xhWfiiimM 

^) (Timti^iWX'hi, 
[012 3 5l£:tyyr /i/:/^^ (3t:t^^yr >yi^y^ 
^5^. f^^aaiatso'c) izxh^x^m<^mm«i^ 

(Wbot) c7)^Mb$:*-r0t'ii2.. 

[^?^^oi5^HJ] 

2 Tl 

3 (7^ hU-vXM) 

5 x«/^;p« 
6 



[02] 



[03] 



[06] 




^ — ^^^^ — j 
\. «^ .| / 



ce)=v^*ca sa ggi aa <^ 
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[HI] 



[04] 




^ 0. 
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